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ABSTRACT 
The seasonal distributions of humpback and blue whales (Megupteru novaeungliae 
and Balaenoptera musculus, respectively) in the North Atlantic Ocean are not fully 
understood. Although humpbacks have been studied intensively in nearshore or 
coastal feeding and breeding areas, their migratory movements between these areas 
have been largely inferred. Blue whales have only been studied intensively along the 
north shore of the Gulf of St. Lawrence, and their seasonal occurrence and 
movements elsewhere in the North Atlantic are poorly known. We investigated the 
historical seasonal distributions of these two species using sighting and catch data 
extracted from American 18th and 19th century whaling logbooks. These data 
suggest that humpback whales migrated seasonally from low-latitude calving/ 
breeding grounds over a protracted period, and that some of them traveled far 
offshore rather than following coastal routes. Also, at least some humpbacks 
apparently fed early in the summer west of the Mid-Atlantic Ridge, well south of 
their known present-day feeding grounds. In assessing the present status of the 
North Atlantic humpback population, i t  will be important to determine whether 
such offshore feeding does in fact occur. Blue whales were present across the 
southern half of the North Atlantic during the autumn and winter months, and 
farther north in spring and summer, but we had too few data points to support 
inferences about these whales’ migratory timing and routes. 
Key words: humpback whale, Megupteru novaeungliae, blue whale, Buluenoptera 
rnusculas, migration, North Atlantic, Mid-Atlantic Ridge. 
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Of all of the world’s whales, the humpback whale (Megapera nozueanglzae) in the 
North Atlantic Ocean is one of the best studied. Not only is there a long history of 
exploitation, providing evidence of past seasonal distribution and relative 
abundance, but extensive research has also been conducted on living humpback 
whales during the last quarter-century. The migratory behavior of humpback whales 
is reasonably well understood, primarily in relation to the endpoints of their 
migrations, i.e., the summer feeding grounds in mid- to high latitudes and the 
tropical winter breeding grounds ( e . ~ . ,  Katona and Beard 1991, Clapham etal. 1993, 
Stevick et al. 1999, Jann et al. 2003). Matching of individuals photographed on the 
breeding grounds with individuals photographed on the feeding grounds has been 
the principal tool for achieving such understanding. While acknowledging that 
migration routes between the summer and winter aggregation areas are unknown, 
Katona and Beard (1 991) inferred that the southbound trajectories to the West 
Indies, at least, are “well offshore,” considering the lack ofwinter sightings along the 
east coast of North America and at Bermuda. Satellite-linked radio-tracking of 
several individual humpback whales in the central North Pacific has provided at 
least a glimpse of the timing, route, and speed of the early stages of their northward 
migration from Hawaii (Mate et al. 199X), but no similar satellite-tagging data are 
available on humpback whales in other parts of their cosmopolitan range. A novel 
method of studying thr migratory behavior of humpback (and other) whales has 
been the use of sound recordings from bottom-mounted hydrophones to infer 
seasonal trends in the animals’ occurrence at different sites in the North Atlantic 
(Charifetal. 2001 ) and North Pacific (Watkins etal. 2000). For example, Charif eta/. 
(2001) suggested a southbound migration of humpbacks to the west of the British 
Isles, but  they were unable to detect a corresponding northbound migration after the 
breeding season 
Blue whales (Baluenoperu ?I~ZL.FCCI~ZLS) ate much more difficult to study in view of 
their compratively low abundance and tendency to remain in deep water. However, 
long-term studies of individually photo-identified animals have provided some 
insights on frequency of occurrence in the St. Lawrence River and Gulf of SC. 
Lawrence (Sears et al. 1990). One of the whales photo-identified in the northwestern 
Gulf in 1984 and 1985 was observed off West Greenland in 1988 and 1989, then 
back in the Gulf in 1991, 1992, and 1994 (Sears and Latsen 2002), indicating the 
potential for fairly long-distance separation of feeding grounds between years. Also, 
passive acoustic tracking of individuals has been interpreted to suggest that blue 
whales move over great distances, perhaps covering much of the North Atlantic 
basin (Clark 1994). Acoustic data from blue whales in the North Pacific have been 
analyzed extensively and used to identify key oceanic features that help determine 
their distribution (Moore et ’d. 2002). 
Recent studies have employed data from 18th and 19th century whaling 
logbooks to establish where and when concentrations of humpback whales occurred 
and, to some extent, to infer their historical migration routes (Reeves et al. 2001, 
2002). To our knowledge, no previous attempt has been made to analyze blue whale 
data from these old logbooks. 
The present study uses unpublished data on sightings, as well as catches and 
attempted catches (collectively called “encounters”) extracted from American 
whaling logbooks, in combination with data from the Townsend (1935) charts, to 
analyze the monthly distribution of humpback and blue whales in the North 
Atlantic Ocean. Findings are then used to infer those species’ historical seasonal 
distribution and migratory behavior. 
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METHODS 
Logbook Data Extraction 
American whaling logbooks were examined for information on humpback whales 
on their North Atlantic breeding grounds (Reeves et al. 2001, 2002; Reeves and 
Smith 2002; Smith and Reeves 2003), right whales (Euhalaena glucialzs) throughout 
their North Atlantic range (Reeves and Mitchell 1986, Reeves 2001), and bowhead 
whales (Balaena mysticettls) on their Hudson Bay feeding grounds (Reeves and 
Cosens 2003). In the course of this work, reports of encounters with blue whales 
and with humpback whales outside their breeding grounds were noted in 
a non-systematic fashion. These blue and humpback whale records were assembled 
in a database that included date, number observed, geographic location, vessel name, 
and sailing and return years. Locations were given in the logbooks either as degrees 
and minutes of latitude and longitude, or by reference to a geographical landmark 
(e.g., a coastal town, an island, or a whaling ground). In some instances, it  was 
necessary to interpolate the position from information recorded on days preceding 
and following the one in question. 
Whaleship positions on days of encounters with humpback and blue whales were 
plotted as single points on monthly charts of the North Atlantic Ocean using 
a Robinson projection centered at 40"W longitude. 
Use of Townsends Sperm Whale Data as a Proxy for Effort 
In neither Townsend's study (1935) nor the present one was it possible to estimate 
catch or encounter rates because the data extracted from the logbooks did not include 
information on whaling activity on days when whales were not sighted or caught. 
Without a means to calculate encounter rates for humpback and blue whales on 
a daily basis, such as s igh t ing  pet day (4 Bannister e t  al. 1981, for sperm whales, 
Physeter macrocephalas, in the North Pacific), it is difficult to evaluate the 
representativeness of the spatial and seasonal distributions of the encounter data. 
Whitehead and Jaquec (1996) explicitly advised caution in inferring seasonal 
changes in whale abundance, even with effort-weighted catch data, because of pos- 
sible seasonal variability in the efficiency of whalers (for example, due to variations 
in wind speed). We used Townsend's sperm whale catch positions as a crude proxy for 
whaling effort, and further, we based our conclusions only on presence and not on 
absence of whale encounters. 
Replotting of Data b o r n  Townsend ( I  935) 
We extracted the names and approximate locations of the North Atlantic sperm 
whaling grounds shown on Townsend's Charts A and B, and plotted them on 
a shaded bathymetry map of the North Atlantic in Robinson projection (centered at 
40"W longitude) (Fig. 1). 
The positions ofwhaling vessels when whales were caught in the North Atlantic, as 
shown on the Townsend (1935) charts, were digitized.' The charts were scanned at 
' This work was carried out by the Wildlife Conservation Society (formerly New York Zoological 
Society, publisher of the original Townsend charts). Color scans of the original Townsend charts and 
the digitized whale catch locarions are available from the Wildlife Conservacion Society, http:// 
www. wcs.org/townseiid_charts. 
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Figure I. North Atlantic Ocean with depth gradients, whaling grounds, and known 
summer distribution of humpback whales. The depth gradients are from the ETOP02 data 
set produced by the National Geographic Data Center at NOAA (www.ngdc.noaa.gov/mgg/ 
fliersiOlmgg04.html). The names and locations of the sperm whaling grounds are from 
Townsend (1935), and the Cape Farewell Ground (for right whales) is from logbook 
information. The West Indies and Cape Verde Islands were also humpback whaling grounds 
that were visited by American whalers during winter months, as well as to catch sperm 
whales during various seasons. The more southern aspects of the known present-day summer 
feeding grounds of humpback whales are within and north of the areas delineated by the 
dotted lines. 
200 dots per inch and geo-referenced in  Metcator coordinates using geographic 
information system software (Arcview 3.2). The  decision t o  use a Mercator projection, 
i n  the absence of any indication of map projection on  the charts themselves, was based 
on  consultations with experts in old maps and naval charts. The  latitude and longitude 
of each distinguishable whaling vessel location on  the Townsend charts were 
determined, along with the month  denoted by the associated symbol (i.e., color coding 
and open or closed dot). The  legends of the four Townsend charts indicate that a total 
of 5 1,320 catches were represented; 34,15 3 positions were successfully digitized. The  
difference is likely due t o  multiple whale catches at  any given location, the omission of 
points by Townsend’s cartographer for lack of space due to  the density of vessel 
locations, the misinterpretation of multiple, closely overlaid points of the same or 
similar colors as one point, and, of course, human error. Nonetheless, the digitized 
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Figure 2. Monthly locations of American whalrships (white dots) on  days when sperm 
whales were taken in the North Atlantic, as cligitizrcl from Townsend ( I  935). 
points, when replotted, produce essentially the same visual pattern as shown on the 
original charts. For each month, we replotted from Townsend’s charts, using the same 
Robinson projection, the digitized positions of vessels on days when sperm whales 
were caught (Fig. 2). 
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Humpback Whale Feeding Groundj 
Although “feeding aggregation” areas ate frequently mentioned in synoptic 
analyses (e.g., Katona and Beard 1990, 1991, Palsboll et al. 1997, Smith et  al. 1999, 
IWC 2002), even their approximate boundaries have not been mapped. In general, 
the humpback whale’s summer feeding distribution encompasses coastal margins 
from the Gulf of Maine northward and eastward, including the Gulf of St. 
Lawrence, waters off Newfoundland, Labrador, and West and East Greenland, and 
much of the Barents and Norwegian seas. In the Barents Sea, humpbacks regularly 
occur as far east as 40”E and as far north as 80”N. We asked colleagues in the 
United States, Canada, Greenland, Iceland, and Norway to indicate on a chart the 
summer range of humpback whales in their waters. The sketches and other 
information that they provided were consolidated on a single chart, and the implied 
southern boundary was digitized and overlaid on Figure 1. 
RESULTS 
Distribution of Logbook Records and Whaling Effort 
The logbook records consisted of 2 10 encounters with humpback whales drawn 
from 92 logbooks (Fig. 3) and 75 encounters with blue whales drawn from 32 
logbooks (Fig. 4). These points show pronounced shifts by month, with a generally 
northward movement in the spring and summer for both species. The 149 points 
for humpback whales from Townsend’s chart, most of them on or near the two 
breeding grounds, reflected catches rather than encounters. A small cluster of 
“humpback” catch positions on the original Townsend chart implied a humpback 
whale wintering area (December to March) adjacent to the northwestern coast of 
Africa. However, after inspecting the same records that Townsend used, and 
compiling much additional information from the area, Reeves and Mitchell (1990) 
concluded that Townsend had erred in recording as humpback whales the 
unspecified “whales” hunted on the Cintta Bay Ground when in fact they were right 
whales. We have therefore excluded these records from our depiction of humpback 
whale distribution (Fig. 3). 
The seasonal and spatial distribution of sperm whale catches shows the pattern of 
American open-ocean whaling in the North Atlantic during the 19th century (Fig. 
2). Effort during the autumn was concentrated in the east on the Cornell and St. 
Antonio grounds and south of the Canary Islands and in the west on the Charleston 
Ground. The winter months were spent mainly south of the Tropic of Cancer on the 
St. Antonio, Twelve Forty, and West Indies grounds. The Twelve Forty Ground 
remained popular through the spring, but by May, June, and July effort had shifted 
northward, and the largest catches were made on the Charleston, Southern, 
Western, and Western Islands grounds throughout the summer months. The Com- 
modore Morris Ground southwest of Ireland and the Grand Banks off New- 
foundland were whaled principally from July to September. There were relatively 
few catches in the southern areas from June through September. 
By comparing the sperm whale catch distribution (Fig. 2) to the distribution of 
encounters with humpback and blue whales (Fig. 3 ,  4), it is possible to obtain 
a rough indication of how closely the frequency of encounters with non-target 
species was correlated to whaling effort. For example, there is a large mid-ocean area 
bounded on the north by the Azores (Western Islands Ground), on the west by the 
780 MARINE MAMMAL SCIENCE, VOL. 20, NO. 4, 2004 
Figure 3. Monthly locations of American whaleships on days when humpback whales 
(white dots) were encountered, as reported in whalers’ logbooks, along with the digitized 
Townsend (1935) records of humpback whales (white dots with dark centers). 
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Figure 4. Monthly locations of American whaleships on days when blue whales (white 
dots) were encountered, as reported in whalers’ logbooks. 
Western Ground, on the south by the Twelve Forty and St. Antonio grounds, and 
on  the east by the Canary Islands (see Fig. 1, 2), where one would expect few or no 
records of these other species, as very few sperm whales were taken there a t  any time 
of the year (Fig. 2). Similarly, one would expect observations on the Commodore 
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Morris Ground only during the summer (June-September) and on the Western and 
Western Islands grounds primarily during the summer and autumn (June- 
November), as these were the periods when most of the sperm whale catches were 
made in those areas (Fig. 2 ) .  
Humpback Whales 
The seasonal and spatial distribution of humpback whale encounters (Fig. 3) 
clearly shows the more southerly occurrence in  the winter and spring (January-May) 
on or near the two calving/breeding grounds (mainly from the Townsend records), 
followed by a northerly dispersion during the late spring (late April-June; mainly 
from the logbook records of encounters). Although there is a suggestion of a gap 
between western and eastern migratory “streams” of humpback whales, this could be 
an artifact of low whaling effort in the large mid-ocean area mentioned earlier (see 
Fig. 2). A notable feature is the relatively high number of encounters with 
humpback whales in the north-central North Atlantic, generally along the western 
side of the North Atlantic Ridge during the late spring and summer months, with 
a few encounters also near the southern margins of the known present-day feeding 
grounds. There is a cluster of encounters on the Commodore Morris Ground, mainly 
in June and July. 
Sperm whale catches generally were not recorded by Townsend in the northern 
regions where summer aggregations of humpback whales are known to occur today 
(Fig.l), and we interpret this to mean that there was little whaling effort there (4 
Fig. 2). The few humpback encounters off Newfoundland, Labrador, and Greenland 
(Fig. 3) came from logbooks of voyages in pursuit of right or bowhead whales in 
high latitudes. 
Blue Whales 
The encounters plotted for blue whales show a broad longitudinal distribution in 
tropical and warm temperate latitudes during the winter months, with a narrower 
and more northerly distribution in summer (Fig. 4). Regarding the latter, the 
cluster of records on the Cape Farewell Ground was clearly associated with the 
search for right whales (see Reeves and Mitchell 1986, Reeves 2001), while 
the cluster on the Commodore Morris Ground was associated with the summer 
whaling there for sperm whales (Fig. 2). 
DISC~JSSION 
For most of the hisrorical records of humpback and blue whales presented here, it 
can be assumed that the whalers were searching primarily for sperm whales when 
they saw these other species, essentially in passing. Indeed, most of the incidental or 
opportunistic observations were on the sperm whale grounds where search effort 
was most intense and prolonged. An important exception is the concentration of 
blue whales on the Cape Farewell Ground where right whales were the target 
species. The absence or rarity of records of humpback and blue whales in areas and 
at times with large numbers of sperm whale dots can be considered a true reflection 
of those species’ low densities in such areas. 
In interpreting our results, it is important to bear in mind that the data on blue 
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whales and on humpback whales outside the calving/breeding grounds were 
extracted unsystematically and not always rigorously. Therefore, i t  is likely that 
these data are a subset, albeit perhaps a large subset, of the total information 
available on these species in the examined logbooks. Furthermore, there are 
numerous additional Atlantic voyage logbooks in public collections that were not 
examined and that undoubtedly contain additional relevant data on humphack and 
blue whales (4 Sherman el al. 1986, Lund 2001). 
The humpback whale encounters recorded in the present study for spring (April- 
May) and summer (June-August) complement the catch data plotted by Townsend 
( 1  935) primarily for winter (January-March). Together, these data strongly imply 
a northward migration toward the feeding grounds (Fig. 3). A striking feature of this 
movement is its dispersion both longitudinally and latitudinally. Rather than giving 
a clear signal of a tightly regimented, strictly synchronous migration, the data 
suggest a broad-band, diffuse migration that occurs over the course of several 
months. There is also a suggestion that some animals occur along the western 
margins of the North Atlantic Ridge during at least a portion of the feeding 
season-June through August. This raises the possibility that, at least historically, 
some humpback whales fed well south of the known present-day feeding grounds. 
Such mid-latitude feeding areas would have been distant from the relatively coastal 
grounds where humpbacks have been studied in recent years. I t  must be recognized, 
however, that judging by the large number of sperm whale catches on the Western 
Ground and Western Islands Ground during the summer months (Fig. 2), search 
effort in those regions in the summer was very high, and therefore the actual density 
of humpback whales there may have been fairly low. 
The Commodore Morris Ground, centered at about 50"N, 22OW, is of particular 
interest as it was the northernmost sperm whaling ground in the North Atlantic 
(summer only; see Townsend's Chart A), and a relatively large number of the 
humpback observations were on this ground in June and July. On the western side 
of the Atlantic, the observations of humpback whales along the margins of the 
Grand Banks during August and September are consistent with the species' well- 
known present-day distribution. The limited number of these records is easily 
explained by the relative lack of whaling effort in the northwestern part of the 
North Atlantic basin (Fig. 2). 
This study represents the first attempt to use data from historical whaling 
logbooks to elucidate the spatial and seasonal distribution of blue whales. Most of 
the whaling for blue whales in the North Atlantic was from shore stations in high- 
latitude areas such as Norway, Iceland, and Newfoundland Uonsgird 1977, 
Tonnessen and Johnsen 1982), so the offshore mid- and low-latitude records shown 
in Figure 4 are of particular interest. The reference by Jonsgird (1966) to published 
20th century records of blue whales between the Cape Verde Islands and the African 
coast at approximately 18'N, 18OW in March and November is consistent with the 
observations in this region reported by American 19th century whalers (Fig. 4). 
Finally, it is important to emphasize that the distributions of humpback and blue 
whales as drpicted here, based solely upon data from logbooks of the American open- 
boat whale fishery, are far from comprehensive. Their total historical distributions 
are much mote extensive than indicated in our charts. For example, data from 
modern shore whaling stations during the late 19th and early 20th centuries indicate 
that there were large numbers of humpback whales and blue whales off Norway and 
Iceland (Risting 1922). Humpbacks were even seen migrating westward along the 
Finnmark coast of northern Norway during the winter months of February, March, 
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and April, and the adult females were carrying large fetuses, suggesting a possible 
calvingibreeding area in  addition to  those currently known in the Cape Verdes and 
West Indies (Ingebrigtsen 1929). At  the same period, a modern shore station on the 
south coast of Newfoundland took blue whales regularly during the winter and 
spring months from late December through early May (Dickinson and Sanger 1990). 
The  known present-day concentration areas for blue whales in  the Gulf  of St. 
Lawrence (Sears et  al. 1990) and around Iceland (Sigutj6nsson and Gunnlaugsson 
1990) were seldom visited by American open-boat whalers i n  pursuit of sperm 
whales (Fig. 1, 2), so the lack of records for those areas in  the present study is not 
surprising. 
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